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S  Metabolic  studies  of  'hepatorenal  syndrotae"  Indicate  tltou  limitation  of  urine 
ou  rata  In  cirrhotics  correlates  cith  rodtxed  GPP.  and  resultant  decrease!  urinary 
lute  excretion.  The  decreased  GFS  is  not  due  to  co-exlstlng  renal  dlsoaaa  or  de- 
eaae  In  cardiac  output.  Preliminary  studies  on  renal  blood  flou,  PAH  extraction 
d  tubular  functions  suggest  that  s  primary  renal  hemodynamic  ebnormslity  may  be 
volved.  This  possibility  is  being  considered.  An  evaluation  of  the  clinical  and 
Ky^lStaologlcal  characteristics  of  renal  failure  In  117  cirrhotics  is  also  In  progress. 

is  a  common  accoir{>aniat8nt  of  hepatic  coma,  but  these  patients  often  are  not 
C&>**kal«®ic  •  Laboratory  tests  permit  differentiation  of  'hepatorenal  syndrone"  from 
o^er  causes  of  renal  Insufficiency.  Decreases  In  GFR  may  occur  suddenly  nilthout 
Hh^latlon  to  known  causes,  and  ere  often  preceded  by  on  episode  of  hepatic  coma, 
■^hwatment  of  the  coma  with  neocycin,  laxatives,  cnemeis  and  dietary  protein  restriction 
not  causally  Implicated. 

The  relation  of  potossiuo  deficiency  to  metabolism  of  cemonia  and  amino  acids 
is  the  subject  of  the  following  current  research.  A  dog  preparation  involving  in¬ 
duction  of  potassium  deficiency  by  dlolysls  is  cow  being  iised  to  extend  our  clinical 
studies  on  Che  reletion  of  potesslua  and  ammonium  metabolism  in  kidney  (J.  Clin.  Invest 
696,  1963)  .  The  relation  of  potassium  deficiency  to  alterations  In  amino  acid 
composition  of  tissues  Is  being  studied  in  groups  of  rats.  Significant  increases  of 
threonine,  serine,  glycine,  alanine,  lysine  and  arginine  occur  in  muscle  of  elcctrolyti 
depleted  animals.  The  significance  and  »^chani8O0  of  this  change  in  amino  acid  patter: 
are  being  investigated. 

A  study  on  the  effects  of  urea  and  ammoxUiim  chloride  infusions  on  gastric  aomaniut 
concentration  and  on  secretory  responses  to  hlstalog  has  been  completed.  The  results 
iodicsts  that  blood  ammonium  is  a  significant  source  of  gastric  ammonium,  possibly 
■ore  so  than  blood  ursa.  Results  were  eloiler  in  neonycin  treated  and  in  non- 
antibiotic  treated  patients.  Gastric  secretory  responses  were  not  altered  by  eleva¬ 
tions  of  blood  or  gastric  Juice  urea  or  aomouiura  levels,  or  by  pre- treatment  with 
neoaycin.  Ammonium  had  no  evident  neutralising  action  on  normal  human  gastric  Juic:e. 


Copies  of  this  report  srs  filed  with  the  Axn»d  Services  Technical  Ihfoxnatlon  Agency, 
Arlington  Hall  Station,  Arlington  12,  Virginia,  and  may  be  obtained  from  that  agency 
by  qiMilified  investigators  working  u^er  Govonaoent  Contract. 
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StudlM  Mvportad  bf  this  cootraet  arc  presented  under  three  nsejor 
hMdimnt  1>  Msufeelim  of  tamndxm,  2)  Bsnsl  rellnn  AMoclnted  with 
■specie  Mmsm*  S)  M^bolte  Aepeets  of  IbCessitss  Seftcieiiqr*  For  eadi 
naaaxdi  sodaasor  raesat  ptogcass  is  eiced»  nork  to  data  is  aoDBiarlzad  brlsfly* 
than  curcaat  atatna  is  indicated . 

Z*  Mstaboltaai  of  JaaopiMi 

Ilia  origin*  aourea  and  slgnificanos  of  aenonluD  in  gcstrlc  ju:.co  haa 
been  invaatigat^  in  ChMs  labmatorlaa  during  tbo  past  tuo  ycara .  These 
studios  uara  ■‘<**'«|r**  to  dateraliis  the  inf  Inaaea  of  uraa  and  acneniusi  chloride 
infusions  on  gastric  snsnnlun  concentration  and  on  gastric  seeretoi^  ro> 
sponsas  bo  histaiog*  Xha  responses  of  sotvan  patients  given  enoinltaa  chloride 
infusions  and  ei|^  patients  given  urea  infusions  bad  been  detextiincd  pre¬ 
viously.  During  the  past  year  four  additional  patients  vexe  studlsd  vrich 
annoniun  chloride  and  six  frith  urea  given  Intravenously  after  pre-trcQt:!K!r.c 
with  the  nonabsorbable  antibiotic*  neooyein.  The  ceocyciu  wss  used  to 
evaluate  the  cola  of  gastrointestinal  bMteria  on  ascaniva  content  of  gastric 
Jules  and  pamit  so  aquation  of  uhather  or  not  bacterial  urease  cignl- 
ficsntly  involved.  Oonparlaon  of  data  obtained  during  initial  control  periods 
fron  aubjecta  praftnabad  uibh  neosqrcin  with  those  obtained  froa  su’rjects  not 
given  sflilhiotle  donmacratss  the  followlns:  The  gastric  julec  values  for  pH* 
volune  of  aactation*  aanoniuB  and  urea  nitrogen  levels  did  not  differ  signi¬ 
ficantly.  Ooaparlsoos  of  each  of  theea  values  for  the  ncoc^cin  groi^p  vitii 
thoae  obtained  for  tbs  noocntiblotlc  group  yielded  PeO.l.  Hotsevor,  blood 
evnioalnn  nitrogen  coneentention  «aa  dacreaced  and  blood  urea  nitrojen  level 
inereeaed  aignificently  in  the  neoavcln-treated  groi^  as  coepared  to  the  group 
not  given  antiblotica  <P  ■  0.05).  These  findings  way  reflect  the  effect  of 
neocifeln  on  ureaoo  containing  orgaoican  in  the  lover  gastrointestinal  tract. 
The  gastric  occretory  rosponsca  to  betasolo  hydrodiloride  (histaloj)  were  not 
infltMttcad  by  naenyein  pre-traatannt .  The  increases  In  blood  and  2a8erie 
Jnice  asaoniun  nitrogen  ooneantrations  that  resulted  fron  annsonius  chloride 
given  Intravenously  vsra  sinilar  in  the  patients  pre-treated  with  neos^cln 
and  in  those  not  g^van  antibiotic.  Similarly*  tin  results  of  urea  Infusions 
in  the  patients  who  did  not  receive  aoCiblotic  were  sinilar  to  the  findings 
in  those  who  were  treated  with  aaoiqrcin. 

Ac  an  additional  control  exporiaenta*  tha  result  of  snesoniun  chloride 
infasiona  vera  studind  in  two  patients  with  pernicious  aneola.  These  patients 
had  hlatplog-fast  gastric  aaacidity.  Th^  were  Infused  with  arasonlun  chloride 
accerdlag  bo  a  pcobocol  sinilar  bo  that  uead  for  the  other  subjects.  The 
tfifuifSaw  product  auatained  alevatlona  of  arterial  blood  emaonlus  nitrogen 
laivala*  but  uraa  nittegna  levels  were  unchenged.  Gastric  anmonltm  nltxogon 
lavals  incraaaad.  Theca  patients  danonstxated  tha  expected  poor  gastric 
•oerttesy  responccc  to  hlatalog.  The  increases  in  gastric  juice  cixronium 
nitrogen  eoaccaeratien  and  content  produced  by  tha  aoexHilan  chloride  infusions 
were  unchanged  fellowiag  hlstalog*  an  affect  different  fron  the  changes  noted 
in  the  other  aidijccta  atodled  uho  had  noraal  gsstrie  secretory  aechonisos . 

Tbte  latter  abudy  that  tha  influanee  of  hlstalog  on  Increasing 

gactria  Joica  annnnfisi  nitrogan  aoneantraeion  is  zalatad  to  tha  gastric 
saeretory  responaa  and  net  to  hictnlog  jbbL  |i. 
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fli*  stodlM  fio  dat«  wKf  b*  tuoMrisad  os  follows:  The  effect  of 
aamiaB  ehleclio  aad  «km  iafosloiMi  eo  gutrie  julee  eoBmlua  and  area 
larvala  were  aaoparad.  daBDoiaB  dilorlda  infuaioM  raisad  blood  aaci  gaatzie 
jvlaa  aoMolaa  lavala  ulthoue  affaetlag  blood  or  gaetrlc  Juiea  ure:;  levels . 
flM  ttmamUet  of  — onla  Hm  blood  to  gaatrle  Juiea  was  aceeleracoi'  by 
atlanlatioo  of  gaatrle  aacratoiy  activity  by  betasole  hydrochloride,  ihe 
bypotbaala  la  advanood  that  gastric  Juice  aBoonlua  la  derived  in  p:rt  from 
bl^  aoBonluo  aod  that  aoaoaia  dlffosas  into  and  Is  trapped  in  th<  ocld 
gastric  Jaloa.  (bMantua  ddorida  infuaioos  prodoesd  larger  increaces  in 
gaatrle  Jutca  aaaoalus  dun  did  urea  infustoos  even  thoa^  the  nitrogen  con- 
tant  of  tba  Infuaad  urea  woo  U  tluaa  graatar.  ncea  infoslons  pzoc!ucad 
tnaraaaaa  ia  gaatrle  julca  aaanntua  without  changtag  blood  oneonloB.  levels . 
lataaole  hydroahlorlde  did  not  aeealerate  the  rise  in  gaetrlc  Juice  aoatmlua 
with  urea  lafuaion.  ire^treataaBt  with  nsoeycln  did  not  alter  the  action  of 
elthar  lafoaica  la  prodoclag  gastric  Juice  aeannlua.  It  was  eoncUded  that 
gaatrle  Juice  aoBonlua  la  also  derived  fton  blood  tores,  hydrolysed  by  a 
tiasua  cadur  than  a  bactarlal  ursasa.  Iha  ralatlve  contribution  of  blood 
uraa  and  aaaoalan  to  gastric  aaeonluu  content  in  the  noreal  la  unkcown.  Ihe 
gastric  aaeretoiy  raspoasa  to  batasola  hydrochloride  wee  sot  significantly 
lAlbicad  by  aUhar  alavntioo  of  bleed  or  gastric  Juice  tstaa  or  of  blood 
gastric  Jutca  aaBonfin,  or  by  pra«treataaat  with  naooycln.  Gastric  juice 
aaaaiiiaB  bad  no  evident  nsutrallsing  aetlon  on  norwal  htaaa  gastric  juice. 

A  eeaploted  aaauacrlpt  decerlblng  these  findings  has  been  subslttod  for 


tm  types  of  inveatlgationa  are  involved  in  the  etudias  on  the  renal 
failura  aaaoclatad  with  liver  dlaaaae.  Ihe  first  concams  detailed  oetabollc 
atodlaa  of  the  fbeeoss  influencing  Maximal  urine  flow  rates  in  pati3nta  with 
cinhooia.  ftallainazy  findings  were  given  in  lest  yaer's  report  of  progreea. 
Paring  the  past  year  a  aacoad  study  dealing  with  the  clinical  and  p:)thologlcal 
aharaeteriatics  of  this  type  of  renal  failure  wee  Initiated. 


Ihe  atodlaa  of  faetors  Halting  flow  rata  In  cirxfaotica  lete 
aoeoapliahed  wider  aoadlticna  of  eontsoll^  aodlua,  protein  and  flu  .d  intakaa 
ia  the  Metaholic  Halt.  Ihir^four  patients  were  obaerved,  Includi  >g  ei^t 
with  pratamlaal  oliguria  aod  asotenia.  Aa  Indicated  previously,  e  coxrela- 
tioa  batwasM  ability  to  aacreta  a  water  load  and  ultiaato  pxogaoeis  was 
cenfizaed*  Ihability  to  ineroaae  urine  flow  rata  above  3  co  par  olnuta  is  a 
gaawa  prngneatta  si|^.  iatianta  with  low  urine  flow  rates  bad  reduced  oanoler 
aal  fitM  aatar  claatancaa  aad  daeraaaad  gloaerular  filtration  rates  (GPf>  *  A 
final  awaluation  of  tbaaa  data  Juetifiaa  the  following  cownanta:  Oicre  were 
algnifieaat  eerrelatione  between  retca  of  urine  flow  and  solute  excretion, 
vtim  flew  aad  cnu  aad  GPl  aad  solute  oacraticn.  application  of  the 
atatiatieal  aetbod  of  partial  eoxxalatien  ahowad  that  reduead  on  by  reducing 
wriaaiy  aolnbe  euamtlon  oceouated  for  oliguria  in  aost  cirthotica .  Pate  from 


A  MpttAtA  Study  on  tho  offsets  cf  soluts  locding  supported  this  conclusion. 
Astlsnes  vitli  low  GFR  hsd  rsducod  C]^  snd  IS  BAH  without  increases  in 
filtrstioB  frsstions.  Ibsir  orins  wss  usually  Iqfpertoaic  to  secuti  and  con- 
tslnsd  lass  than  10  alq  of  sodiun  par  liter.  Banal  lesions  ware  not  detaetad 
by  light  nlesoooopy  in  this  (zoup.  This  renal  functional  pattern  suggested 
tdiat  reduced  cn  oliguria  in  cirrhotics  are  due  to  either  afferent 
artariolar  constriction  or  shunting  of  blood  from  the  kidney.  Since 
cardiac  indas  is  oomal  or  increased  in  these  iM’-ticncs*  reduced  cerdlac  out¬ 
put  cannot  be  invoked  to  eaplain  the  decreased  OPR.  A  don>nstratloa  by 
others  of  a  reducad  total  renal  blood  flow  by  the  nitrous  oxide  tcdinit^ue 
suggests  that  diversion  of  a  significant  portion  of  cr.rdiec  output  away  £roa 
the  kidneys  coy  occur.  However,  reduced  renal  blood  flow  occurring  with 
peripheral  arteriovenous  shunting  or  abnomal  pooling  of  blood  is  usually 
asaociated  with  increased  afferent  arteriolar  resistance  and  increased  filtra¬ 
tion  fractions.  These  paraoeters  were  aeasured  in  three  patients  in  our 
series  and  were  noraal  or  reducad.  Increased  afferent  arteriolar  resistance 
cannot  be  excluded  as  a  ascheniaa  for  diverting  blood  froo  the  kidziey.  PAH 
extractiona  were  studied  in  three  of  the  patients  and  these  were  reduced. 

This  suggaats  an  abnomal  distribution  of  blood  within  the  kidney  as  a  ceuse 
for  tho  dactaasod  GPR.  Hone  of  these  had  sufficient  histologic  evidence  of 
dironic  tonal  disease  to  explain  the  reduced  PAH  extractions.  Tubular 
function  was  also  grossly  intact  as  estimated  by  ability  to  clear  the  urine 
of  sodium  and  by  high  creatinina  D/P  ratios.  The  possibility  that  in  tha 
renal  fatlnra  associated  with  liver  disease  blood  is  being  shunted  within 
the  kidney  but  mmf  from  functioning  renal  moss  is  being  considered. 

fiork  in  this  particular  area  has  bean  temporarily  disrupted 
because  of  Dr.  Leroy  Shear's  call  to  active  duty  at  WRAIR.  We  hope  to  resume 
this  type  invaatigation  in  July  whan  new  Research  Fellows  will  bo  joining 
US.  A  msonacript  on  the  data  obtained  to  date  has  been  subtaltted  for 
publicacion. 

B •  Clinical  and  Bathologicel  Characteristics  of  Renal  Pallcre  in 
derboaia. 


Ibia  Study  involved  oatarlal  obtained  from  two  sources .  Clinicel 
racorda  of  117  potlants  who  died  in  Ketropolitan  General  Hospital  between 
January,  1938  and  October,  1962  with  clinical  diagnoses  of  hepatic  cirrhosis 
wars  ravtawsd.  Data  from  this  retroapaetiva  analysis  were  supples anted  by 
planned  aatabolic  studies  in  19  patients  with  diffuse  hepatic  disease 
coaplicatad  by  asotania.  Eight  of  these  patients  were  naintalned  In  the 
Matabolle  Unit  where  goantitatlve  diet  control  and  collections  could  be 
inaurad,  within  tha  liolts  of  providing  ada^uate  treatment.  These  patients 
ware  cacofully  observed  from  tioa  of  adaiaaion  to  time  of  death.  Seventy- 
three  pationta  dying  with  cirrhosis  damonstracad  hepatic  coma.  Ei^ty-four 
par  cent  of  tho  patianta  with  hepatic  come  had  alavated  DDM.  Severe 
aaotemia  (BOB  >90  mgX)  was  noted  in  32  patients  with  cirrhosis  witltout  co- 
axlsting  cardiac  or  renal  disaasa.  All  but  one  of  these  had  hepatic  coma. 
Serum  sodium  ooneentration  was  measured  shortly  before  death  in  73  patients 
with  eicxhoaia  and  asotania  in  whoa  tha  pvaaanca  or  eksenca  of  hepatic  coiaa 
could  ha  aatabliahad .  Meat  died  with  aarun  sodiun  concentrations  which  were 
nomal  or  only  slightly  rnducad.  Bvaluatlon  of  die  14  patients  with  ssvora 


faOrpomtXMda  (Mdlua  l«sa  than  125  nBq/lltoY)  Indicated  thet  signi^'iccnt 
tagrpotooleity  usually  was  dua  to  ovaztq^dratioot  ^  contrast  to  patients 
without  elzxhosls  ^rlng  fxo«  rsnal  fallusa.  tStm  patients  wltli  cirr'iosls  and 
asotswin  la  t?M  proosat  report  ganorally  wars  or  noraokalsnle.  Ubon 
dsfvoiopad  It  was  usually  mild  and  la  3  of  8  patients  was 
claarly  rolated  to  excesslvo  potassium  administration.  Thus  bypsrlialomla 
usually  Is  not  a  serious  problem  In  patients  with  cirrhosis  C;nd  rour.X  failure 
unless  potassluB  Is  administered. 

The  prospective  study  of  IS  patlonts  has  provided  useful  informa¬ 
tion.  This  stufy  shows  that  renal  failure  dovoloplng  In  patients  ultb  dr- 
rhoela  may  bs  rslsted  to  pre-salstlng  renal  disease*  acute  ttihulsr  no'^rosis 
(secondary  to  hypotension,  blood  loss,  etc.,)  or  to  renal  failure  is 
not  Identified  with  any  hnovm  cause  and  In  which  acute  tubvilaz  nec.*o3l.i  as 
a  pachoganetlc  explanation  le  most  unliko7.y.  Study  of  5  pculcnts  In  the 
last  estsgory  demonstrate  the  following:  GTS  was  reduced  before  a^ctspln 
was  apparent  In  all  5  patients.  Further  rodvsctlons  in  GFR,  often  sccurriug 
suddenly,  were  followed  by  increases  le  Bim  end  sonas  creatinine  c  mcentro- 
tions.  Thass  were  not  associated  with  decrease#  in  body  weight  or  changes 
in  hematocrit,  hsmoglobln,  or  serum  electrolyte  concentrations.  After  GFR 
was  already  decreased,  creatinine  U/P  ratios  wore  hl^b,  urinary  sodium 
eonoantrations  ware  low  and  oamolar  U/P  ratios  exceeded  1.  All  of  these 
functions  tended  to  deteriorate  tecmlnally.  Oiaoges  in  tubular  fxraction 
were  eaeoclatod  with  preterminal  hypotension  in  all  5  patients,  but  again 
Cn  had  clssrly  dacxesssd  prior  to  the  development  of  the  chnnge  In  blood 
pressure.  Thus  Che  poet  mortem  finding  of  tubular  lesions  baa  little 
bsarlag  upon  the  pathogenesis  of  the  renal  failure  1£  tubular  dlsorse  is 
not  boms  out  by  pxacenalnsl  functional  tests.  The  data  from  the  IS  patients 
who  davalopad  ranaX  failure  While  under  observations  permit  certain  specula- 
tiraa.  foms  patience  have  tub\U.ar  necrosis,  others  demonstrate  eutrcrenal 
eboormalitlea  which  ae^  contribute  to  renal  failure.  These  abnorcellties 
in  genecel  ere  not  extreme  enough  to  produce  frank  renal  failure  in  patients 
with  normal  kidneys.  Bstlents  with  cirrhosis,  however,  frsquoncly  deroon- 
atrats  reduced  GFR's  and  renal  plasma  flows  before  rsnal  failure  develops . 

Thsy  therefore  wa^  respond  like  patients  with  chronic  renal  disease  who  are 
very  suaeaptibla  to  aoall  variations  in  cerdiee  output,  hydration,  perfusion 
pressure,  etc.  Thus  patients  with  cirrhosis  wy  have  an  Increased  suscepti¬ 
bility  cotbb  development  of  renol  failure.  Five  patients  died  wit;  acute 
ransl  failure  even  though  the  usually  recognized  causes  were  erclu'cd. 

Light  microscopy  did  not  reveal  evidence  of  chronic  renal  disease  or  glomeru- 
llcla.  These  patients  also  did  not  have  proteinuria.  Interestingly, 
histologic  ovldenes  of  some  tubular  damage  was  found  at  post  mortem  ezcnlnn- 
tlon  in  moat  Inatancas ♦  Previous  studies  Indicate  that  Impaired  renal  function 
In  petlents  with  liver  disease  osy  be  due  to  a  primary  vascular  abrormellcy 
ehacactarlsod  aitber  by  diversion  of  blood  away  from  tha  kldn^s  o~:  by 
Intraranal  shunting.  Tha  findings  In  this  prospective  study  of  suddenly 
decreasing  GFS,  tend  to  support  those  impressions,  end  point  to  tho  need  for 
additional  atu^  of  the  renal  hemodynamics  in  patients  with  eirrhojls.  A 
high  dagrsa  of  association  batween  the  presence  of  hepatic  coma  and  the 
dovalopamot  of  renal  failure  has  bean  conflrmsd.  A  high  Incidence  of  renel 
felluse  occurred  in  patients  dying  with  hepatic  coma.  Moreover,  In  4  of  the 
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5  patients  reduetloBa  in  OFt  pecuned  la  direct  ralatioa  to  opiaodoo  of 

oocaa*  fluM  IntefniMtAfclcii  of  fho  nloflonAhlo  botMMi  hooofle  oom 
aaA  renal  failure  onat  ranaia  apoeolativa.  Iho  5  patienta  eitod  doaolopod 
cone  prior  to  the  daoalopaaac  of  raaal  failuco.  Thoroforo*  ptoeipicatioa  of 
oooe  by  Inereaaed  conceatratiooa  of  ucoa»  etc.  in  the  blood  nap  not  ba  tha 
only  explanation  for  thla  aaaociation.  Ibora  ia  no  indication  fron  thaoo 
stodiea  that  trcatnant  of  oooa  with  orally  adatniatarod  naoaycia,  lanatioea* 
anoaaa  and  dietary  protein  reatrictlon  could  ba  inplicatod  aa  baing  canaatiwa* 

Ibe  data  obtained  fron  thia  olinieal  and  pathological  ata^y  am 
being  evaluated  further  and  a  nonuacript  ia  ia  pmporation. 

III.  Botcsaiua  MitaboUan 


A, 


The  results  of  clinical  atudiae  (to  be  publiahad  in  Mgr*  IMS* . 
Journal  of  Clinical  XaveatigatioiO  denoaatrate  that  acute  potaasinn  daplation 
influences  aetabollCQ  of  aanoniua  by  kidney .  Ibis  atuty  danonatracaa  that 
with  potacslua  deficiency  dither  renal  production  of  aanoninn  or  aoniiability 
of  chie  ion  to  tubular  fluid  and  ranal  vmoua  outflow  ia  iacroaaed.  Current 
atudloa  axe  directed  to  detemloing  the  enact  aourco  of  the  aenealan  and  tha 
role  of  potosaiun  in  ita  regalations .  Itoo  poaalhilleiaa  am  boiag  comidomdt 
1)  That  renal  asmnaiun  production  ia  incmaaed  an  a  raeolt  of  laemoaod 
glutaninaoe  activity,  and  2)  that  renal  awmonium  production  in  imaltarad  by 
potaaaiun  deficiency*  but  availability  of  anaoniuB  produeod  in  tubwlnr  onlla 
la  affected  by  the  presence  or  absence  of  potaaaiun  through  aom  influanm 
tha  latter  iiaa  on  pexaaabllity  of  tubular  call  naabmnm.  Bacantly  labomtory 
liimstigati<>nB  utilising  a  dog  pmpasation  havo  boan  Initiated  to  alatorata 
thtaa.  Tha  prapamtion  involves  the  iaduction  of  potemiun  doficioncy  by 
dialysis  on  en  ertiflciel  kidoqr*  continuous  nonitering  of  blood  pmoaure  end 
mnel  blood  flow,  end  serial  dstonainetioao  of  blood  pB.  petaaaian  and  otimr 
alactxolytea.  serinl  oollectiona  of  urine  for  oinilar  detnminntiooa  and 
frequent  saapling  of  blood  for  anaoniun  lavela  fron  artery,  paripharal  wain 
and  raaal  vein.  Several  preliminary  eaperlmsnta  ham  bean  dona.  Oontml 
obaervatlona  indicate  that  aononia  nntabolian  by  kidney  is  not  altamd  by 
sevom  reeplrecory  acidosis,  or  by  dielysla  without  inducing  poteaaiui 
deficlenqr*  and  that  Induction  of  poteseiun  deficieoqr  by  dialyoia  will 
induce  in  aeconlua  laatehoHea  einilar  to  those  deecrib^  for  patlanta. 

Accordingly,  thia  should  provide  a  good  asporliDentsl  nedol  for  furtiur  week. 

If  a  relation  batwaan  potemiun  and  anaoniun  nothbelian  by  kidney  can  bn 
aatabliahed  with  this  pmparatlon,  it  la  placnsd  also  to  obtain  btdmy  tiaauc 
for  various  apgmipirtaf  ^  xHtSL  studios. 


B.  Bffecta  of  Sjnoi.*  Acids  on  Mhtabollan  of  Fotaaalui  Hrdmwa 

JSB* 


Boat  roporta  of  pmgreso  have  outlinad  metabolic  studies  In 
patianu  with  and  without  liver  diasom  that  indicate  aa  nffnet  of  bmie 
—itm  adds  (arginine,  lyaina)  on  Me  mtcbolinm  of  potaaaiun  and  hydmgm 
ion.  Mom  vacantly  tbasa  obaarvatiooa  have  baan  artandad  utilising  mta  m 
tha  arperlQiantnl  aninals .  Iba  affacU  of  dietary  sodiun  and  pntaaainn  ra- 
ftxictlon.  and  of  I*"lyalno  loading  on  blood,  urine  and  tiaawa  alactmlytm 
wore  dotortslnad.  Ikaclo  cunlyacs  for  amino  acid  chewgea  mm  also  dona.  Ilia 
pmliQlc&ry  results  ata  aa  follows:  dnimala  fod  alactrolyta  fxm  diets  aa 
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to  •toetxolgfta  fad  onfwala  ahomd  ineraasa  in  urine  daercasaa 
to  utiaa  aodiwi  and  potaaat— ,  aod  lacxaaaaa  in  aoBumiuB  asetatien.  Met 
aeid  aamfclon  «aa  twiea  tha  acid  aKcration  for  the  control  group.  Ac- 
oocdlngljc  blood  pO  incraaaad  and  bicarbonate  valuoa  increaaed  in  the  aleetro** 
ljta«dafteiant  aniaala »  yiaaoa  aodiun*  potasaitaif  aod  chloride  coneontratlona 
alao  dacraoaad*  lliea  the  aleetrolyto  fed  anioale  tiero  given  L-lyclne  in 
addition  to  tika  diatt  urine  p8  and  alactrolytas  did  not  Chonga  esccpt  £or 
potaasitaa  aaeration  idiidt  incraaaad  eigoificantly*  a  finding  aiair.er  to  that 
notad  in  tha  hanan  atdtjacts  previoualy  atudlad.  Blood  eleetxolyti'.s  tiero 
not  changad*  Mmo  tha  anlMBla  delated  of  sodiun  and  potaaalin  w.'re  loaded 
with  L*ljaina  thara  warn  no  significant  changea  in  the  blood  or  u.'ine 
oloetsolytoa*  Initial  oonplata  analysaa  of  oRiaele  obtained  from  .tnlioBls 
given  diata  containing  aodtua  and  potoaaiin  and  L-lysioe  loaded  t  xlicata 
daeraaaaa  in  intranuaailat  pR,  aodium  and  potaaaiuo  contanta .  TIi  ^  aoino  acid 
patterns  of  nuselo  using  the  nethod  of  Stain  and  Hoore  were  coapl';ted  for  a 
fsw  of  tiM  sninals.  Significant  locraasas  in  intraauacular  concc  i^ratlona 
of  thmoniiiaf  sorino,  glyeine*  alanioo*  lyaine  and  arginine  occurr  ed  in 
Hnoela  of  tha  alaetrolyta  depleted  rata  as  conparad  to  nuscle  of  -control 
sninals*  fiftasn  other  antno  acids  studied  iMza  unchanged  as  a  r  :sult  of 
alaetrolyta  delation.  Nhaa  the  control  anioals  vara  conpated  vi  :h  anloela 
given  lyaina*  the  latter  daaonstrated  incraaaad  nnacle  concentrat  x>as  of 
glyelaot  alanine,  lysine  and  arginine.  The  potaasicai  and  sodluo  dcplatad 
ratt  vara  given  lysine  and  compared  with  potassium  and  aodium  dep  .cted  con¬ 
trols.  Hum  vers  significant  daezaasas  in  asparagine  and  glycine  but  no 
apparent  diangas  in  intramuscular  lyaina  or  arginine  eoncantratio:)s. 

Anotbar  mtp&tiamas.  iamolving  animala  has  been  ooopla  :od 
utilising  a  sisllar  pair  feeding  protocol,  but  on  this  occasion  i'lvolving 
sodiun  and  potassiun  dqplotlon  in  soparate  grot^s  of  animala .  Ot’  ler  groups 
of  rata  on  the  various  basic  diets  employed  have  been  given  loads  of  glycine 
and  of  glutamic  add.  As  of  this  writing,  the  tissue  analyses  £o :  alectro- 
^tes  ad  for  antno  aeida  vhieh  are  the  moot  critical  paraantara  !iave  not 
baan  ada^uataly  oomplatad  ad  accordingly  results  are  not  presented.  Tbs 
findings  of  changaa  in  musela  ad no  acid  patterns  with  electrolytj  depletion 
ad  with  aadno  acid  feeding  onoourage  additional  studies  of  this  ':ypa, 
tdieuB  as  tiny  ara. 
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